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SURCEC Analysis of chat samples £rom Galena size
CCOPY: B. Bluck

D. Glanzman

N, Geltner

D. Nickelscn
Juring the field sampling episode conducted at the Galena subsite to
collect samples for mezallurgical testing, it was fcund that severa. cf
~he chat piles at the site, possibly, contained high concen=rations oI
lead and zinc. These high ccncentrations were noted during fieid
arnalysis using a portable X-ray fluorescence scectrcmeter (XEF). I+ was
also observed that the chat piles were used, by local residents Zor
recreation. by using them for a tracx for their ﬁotorC'cles. This
cbservation causecd a concern for possible inhalation or ingestion oI
toxic metals from dust from the chat piles during these activities.

To substantiate these claims, samples from four chat piles were sent to
a laboratory for analysis. Each of the four individual samples were
split into fourths using a Jones Splitter. Cne of the fcurths was
prepared for total metal analysis of the bulk samgle. One of the
remaining fourths was dry screened at 80 mesh and the -80 mesh fracticn
and the +80 mesh fraction weighed then prepared for metals analysis.
Each sample was analyzed for arsenic, cadmium, lead, and zinc, the
results of the laboratory analysis are listed in Table 1.

As can be seen in Table 1, the lead is concentrated in the minus 80 mesh
fraction of the sample for samples 01-02 and 07-01. For sample 01-02,
the minus 80 mesh fraction represents 8.34 percent of the sample, bu<
contains 42 percent of the lead. The same can be seen in sample 07-01
where 13.21 percent of the sample ccntains 35 percent of the lead. The
same holds true for zinc in sample 07-01, where 13.21 percent of the
sample contains 35 percent of the zinc. For sample 07-02, there is
enough concentration of lead in the minus 80 fraz<ion to ralse it above
the lead cutoff value off 1000 mg/keg

Srom Table 1, it can be seen that the minus 80 mesh fraction of each
sample contains sufficient quanity of either lead cr zinc to cause
concern cver inhalation or ingestion.

The head grades for the bulkx samples were back calculated using the
graces and weights for the plus and minus 80 mesh fractions.
Considering the heterogenei<y of the samples, and that the bulk samples
were analyzed from a different split, the results are very reasonatle
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ANALYSIS AND SCREEN DATA CF
CHAT SAMPLES FRCM GALZINA. KANSAS
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SAMPLING C3JECTIVES

The obiective of <this samp

b2

ling event was to collect mine was<e rzck
samrlies andé chaz saﬂpl represer:a: ve of the surface rocx pi_es
lccated at the Galena sutsite. These rock sampl2s ars to de tea2sted
using metallurgical testing mathcds 1o ;r:vide data tnat will allcw
devalocment of the most aporopriate combination of cdesign and operating
parameters fcocr the proposed ccnven<tional milling treatment unit In
addi<ion, the mez-allurgical and chemical characteristics of the feed,
tailing and mill wazer will be determined. The metallurgical tests are
designed to establish cptimum parameters fcr griand size. reccvery,
reagent types and consumption, and reten*icn time in the flotaticn

circuit.

The sampling approcach had two specific objectives: 1) for metallurgical
testing obtain two 5 gallon samples representing the high gracde ore
fracticn and two 5 gallon samples representing the low grade ore
fraction of the surface piles and, 2) for pilot testing, if necessary
obtain approximately twerty 535 gallon drums of a reasonably
representative site wide composited sample

SAMPLING PROCEDURES AND DEVIATIONS FRCM SAMPLING PLAN

The surface mine waste rock areas within the Galena Subsite have been
divided into 8 zones, see Figure 1. The total volume of mine rock on
the surface was estimated to be about 283,000 cubic yards. This volume
of rock is distributed in many locations over 900 discontinuous acres.

The sampling event lasted five days, June 6 thrcugh 10, 1888. The firs<t
day was primarily spent obtaining the required equipment, identiiying
potential sampling areas, and ccnfirming site access. LDPetermination of
specific sampling locations, based on XRF measurements and visual
observazticns. and rock type and volume, was concducted cduring the seccnd
and third days.

A portable X-ray fluorescence spectrometer (X3F) was to be usecd to make
semi-quanitative field measurements of the high and low grade materials.
Calibration curves for the XEI’'s response to lead and zinc were
established using laboratory prepared standards. A further check on the
accuracy of the instruments response was made by re-analyzing mine waste
samples collected in a previous sampling round which concentrations are
Kknown.

Originally, the XRY¥ was to be used to determine which of the mine waste
piles were high grade and which were low grade. After several attempts
at taging field XXRF measurements it was determined that the high grade
material was too cocarse grained for the XRF to give reliable data and
thaz visual observation was more relliable in selecting hizh grade






materials. The ART was then used to provide field analysis of the low

grade fines and chat piles. Two £ gallcn pails wera filled

Propcr :Lonal-/. by resicual mineralizazion., £rz-m the 8 zcnes with mine

rock that ga.ena aqd sphaleriza cculd be seen visually %O regcrasent the

high grace frac=tion.

The por:ab’e XRF was to be used to collect semi-quanitazive daza frem
several chat piles to deterﬂ-ne the approxi mate lead and zinc grade cf

the chat. Af-er severa. piles had teen analyzed 1wt was found =hat the
chat contained higher lead and zinc ccocncentraticns than expected, see
Tatle 1. Alcng wizh <the XRTF daza twelve saﬂples cZ chat wera ccllectacd
for additicnal testing and latoraztory anaiysiz. FResul+ts frcm <ha fi212
£{=F analysis indicated that the chat wizh the nighes=t lead and zinc
va.ues ccoulld be used as the low gracde samrie Tor metallurzical tast work
and a 5 gallon pail was collectad. Zach of the sampling points were
staked and labeled with the zcne and pile numter Table 1 provides the
=Y chat data and several mine waste AIXRF daza.

A Tield cdeveloped standard procedure for taking XRF readings from chat
piles follows:

1) The chat piles to be sampled were selected on the basis of sice.

2) A site was selected cne third to two thirds up the side of the pile

.

3) An XRF reading was taken at the surface of the pile.

4) A sample was taken from a hole dug approximately 2 feet into the
pile.

5) An XRF reading was taken on the material from the bottom of the hole.

6) The process was repeated on each significant chat pile, as selected
by (1) above.

A backhoe was to be used to develop trench samples in the rock piles to
a vertical depth of 10 to 15 feet. Vertical horizons of varying mineral
type were to be measured for depth and an XRF profile was to be taken
for each test pit. Because of the heterogenei<y and the size of the
mine rock, (fine dust to rock 4 - 12 inches in diameter), it was not
possible to use the XRF to estimate the grade of the pile.

The XRF instrument has a finite volume from which it can cbtain
information con the mineral content of a sample. If a sample is large
and irregularly shaped ( as is the case of most of the waste rock ),
results obtained using the XXRF would only be indicative of the
individual sample pcint. and not the selected rock or pile. A f:ield
decision was made to determine if the fine fraction of the piles
contained high mineral values of lead and zinc wi<h the assumption that
the eroded and weathered fines represented a composite obtained from the
entire pile.

A 3/4 inch grizzly screen was constructed in the field to separate the
two fractions. The baclkhce was used to sample rock piles from each of
the 8 zones. The rock was screened at 3/4 inch and the plus 3/4 inch
fraction was used to fill the 55 gallon drums. The minus 3/4 inch






raction was analyzed using the XRF and the results are supplisd in
apie 2.

"3 s,

The field developed standard grzccedure for collecting test i< samgles
was done as follows:

1) Select a pile that was comrosed of mine rock. Piles were alsc
selected on the basis of size and as to their reoresentation of the
par-icular area.

2) Set grizzly screen to the sicde orf the arsa “o excavazecd.

Ht

2) Use bacxhoe to scrape off top 2 feet of pila.

(XY

4) Use backhoe <o scrape of
material.

next 2 feet andé reccrd descripticn of

5) Excavate to a depth of 8-10 feet.

6) Using backhoe dump sample on top of grizzly.

7) Place fines, minus 3/4 inch, into sample bag.

8) Fill drum with coarse material.

9) Run XRF on coarser and fine fractions in sample bag and record data.
10) Place bag in drum and seal.

11) Repeat procedure twice for each zone.

Fifteen drums of mine rock were filled representing the 8 zones. A
sixteenth drum was filled with chat from zone 7 (pile 7-1) that was

thought to contained high levels of lead and zinc. All sixteen drums
were placed on pallets behind the field office and covered with a tarp.

OBSERVATIONS

t was observed that the mine rock piles were very heterocgeneous within
the 8 zones. Within an individual pile there could be waste material
from smelting or refining operations, debris frocm structures. cld

foundaticns and chat. Many of the areas were barren of galena while
still having high levels of sphalerite. Other areas would be btarren of
both minerals. In general, it appeared that most of the mine rock piles

had been reworked several times during previous mining and milling
operations.

During excavation, a number of mine rock piles showed a high degree of
open pore space (as much as 40%). This parameter was estimated in the
field and varied considerably across the Galena subsite, dropping to as
low as 15%. This observation will have a major effect on the
volume/mass calculations in determining the total mine waste rock
tonnage.
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Groundwater and Surface Water Operable Unit

Galena Subsita. Cherckee Coun<ty Site, Xansas
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RNATIVZ REVIZW AND INVEZTIGATICN
FOR TEE GALENA SCESITE

CEERCKZE COCUNTY SITE

INTRODUCTION
A tecnhnical mesting was neid with EPA. thelr contraczor CHEIM Ei1ll. anz
~he Triancipal PXEZ’s and ztheir consultants, at Galena Xansas on June 29
and 21, 1938. The purpcse of this meeting was to discuss EPA’s
preferred alternazive for remediation at <he Galena subsite. This
alteranative 1s treatment of the high grade mine waste by coanventional
milling, for recovery of lead, zinc and cadmium., and disposal of the
clean tailing in the mine voids.

At the meeting the PRPs prcposed an alternative to the EPA’s chosen
alternative. This would be toc place the cocarse mine waste rock,
centaining the majcrity of the metal contaminants, back into the mine
voids and place chat material, presuming to contain lower amcunts of
metal contaminan%ts, over the waste rock and re-contour the surface of
the disturbed site area.

GOALS AND OBJECTIVES

The cbjective of this work is to determine through laboratory test work
and computer modeling of the results, the effect the PRP’s alternative
would have on increasing the metal contaminant level in the ground water
within the Galena subsite. Some of the mine waste material when placed
into the mine voids will come into contact with ground water
immediately, other material will come into contact with water only as a
result of precipitation or surface water infiltraticn. Because of these
different scenarios, two different leach testing methods will be
considered. The proposed schedule for this activity and the estimatecd
cost for this workplan are presented in Attachment 1 and 2.

DELIVERABLES
Project deliverables will consist of a final report describing the leach
testing results, laboratory analysis, and the results of the computer
modeling.

LABORATORY LEACH TESTS

Leach tests will be preformed on mine waste rock from four areas, 1, 3.

4, and 7, and from chat samples from areas 1 and 7. Since the chat will
be used as surface cover and will not come into ccntact with
groundwater, only leach methed #1 will be applied to the chat. The mine

waste rock may or may not come into contact with the groundwater






therefore, both leach methods, %1 and #2, will be applied to the waste
roack. Samples used in the leach test may ccme From the samples
collected during the June, 1988 field activities when samples wera
collectec for the metallurgical test Work, Or new samples may be
collected, if recessary.

Two leach method techniques will be employed and are described below:

Metnod 1, simulation of surface water infil<ration, by precipitaticn or
stream water.

Approxima<ely 130 pcunds of mine waste rock, cr
will be placed intc a ten inch diameter c~lu 1n
will no+t neecd to be crushed.

sne
Iilg

O ¢t

2 ol o minu
( ure 1.
The column will be constructed with a device to drip wazer in an evenly
distributed manner over the waste rock, and a recovery device will
remove the water from the bottom of the column.

The column will be floocded with distilled water, p&E 6-7, and allowed to
sit for one hour. Then the water will be drained from the column.
Measure and record the volume - time relationship in sufficient detail
to document the yield curve (maximum time unrni<ts of 5 minutes). Measure
and record the specific conductance, pH, and temperature of the sample
saved for analysis. The column will be sealed and allow to stand for
two days.

After two days, 1287 cc’s of distilled water, pH 6-7, will be evenly
distributed at the rate of 10.7 cc’s per minute and allowed to percolate
through the waste rock within the column, removed at the bottom.

Measure and record the volume time - relationship in sufficient detail
to document the yield curve (maximum time units of 5 minutes). Measure

and record the specific conductance, pH, and temperature of the sample
saved for analysis.

This procedure will be repeated at the 5th, 9+h, 15th, and 28th day.
The column will be kept sealed between leaching days.

This will represent surface infiltration from a two hour, one inch
rainfall, at random days on the Galena subsite.

Method 2, simulation of mine waste rock in a saturated ground water
zone.

Approximately 100 pounds of mine waste rock, crushed to minus one inch,
will be placed into a ten inch diameter column (figure 2).

The column will be constructed with a inlet at the bottom and an outlet
at the top of the column. The inlet tube will be connected to a
reservoir large enough to hold 1500 cc’s of distilled water, pH 6-7.
The outlet will feed into a flask large enough to hold 1500 cc’s of
water. The outlet line will be fitted with a vacuum break to prevent
syphoning.

The reservoir height will be adjusted to maintain flooding of the waste






rock contained in the column.

After the column is flooded it will be allowed to5 stand for two days.
After two cdays 1287 cc’'s of water will be added to the reservcir and
allowed to percolaze through the rccx from the bettcm at a raze of 10.7
cc’s per minute. Water will te collected frcm the overZlow at the same
rate. Maintain and record the head required to produco a flow through
the column at a rate of 10.7 cc per minute. Ccllect the total overZlow
for a sample. Record the +total time and volume of sample prcduced.
Save the total sample for analysis after reccrding the specific
conductance, pH, and temperature.

The procedure will te repeated a zhe Sth, Sth, 12th, and 28+th days.
After the sample for the 28th day is collected tThe solution will be
drained from the cclumn, the coiumn sealed anc ailowec to stand for 7
days. fter the 7 days the column will be flcodel at a rate orf 10.7
cc's per minute until 1287 cc's of water 1is ccllected at the overfilow.
All samples will be saved for analysis. Distilled water with a adjusted

pH between 6 and 7 Wwill be used in the test work. Distilled water pH
will be adjusted with sulfuric acid, if necessary. Temperature is
expected to be maintained at 25 +/- 3 oC throughout the tests.

ANALYTICAL TESTING

Mine waste rock and chat samples used in the test work will be analyzed
for metal contaminants. A one pound sample will be split from the
‘column testing sample, using a Jones splitter, ground to minus 100 mesh,
and analyzed for the following metals.

- LEAD
- ZINC
- CADMIUM

All leachate samples recovered from the test work will be analyzed for
the following parameters:

- LEAD

- ZINC

- CADMIUM

- pH

- SPECIFIC CONDUCTIVITY
- 504

COMPUTER MODELING

The Prickett Lonnquist finite differences computer model developed for
the Groundwater/Surface Water Operable Unit Feasibility Study will use
the above data as input. The model will be use to determine the
geohydrologic impact of placing the existing surface mine wastes into
the mine worXings without treatment. The model will address the
potential changes in groundwater flows and average annual discharge
through the mine workings to the surface water. Furtnermore the






modeling will consider a case with stream diversion and one withou

t

The locaticns, volumes, and areal extent of mine wastes placed in the
workings will be estimated and prioritized into area’'s +hat con%tain mine
wastes that fail the IP Toxicity test within residential sections of th

ity. The priority will involve a straztegic location of placed waszte
volume to restrict and slow the groundwater movenment through the mine
workings. The areal coverage estimate will resul+ in reducing a

proporticnal area of subsurface mine wastes exgosed to coxidation and
metal transport by the groundwater.

calcu~.ate a mass locad of metal to the surface wazer as a potential
arnual mass lcacd both with and without suriace water diversicn. The
mass load will be calculated for zinc and cadmium. Leac will be
considered fcr mass lcad calculaticn depending cn the results of the
water analysis. The mass load will be treated in a fashion similar to
the QUFS i.e. anticipatecd impact on, and monitoring by sampling, surface
water. Shert term, precipitation events mass lcads will be estimatced.
Long term decreased in mezal transport will be considered and may be
estimated depending on the results of the tests.

The calculated discharges will bte combined with the chemical data to






L

A

Z»’-J;:eu e

o VAE

Os7848a7ad FRTE

- Lsacd
| _Cotumm

-]

Couxcrron/ _
FLRSL

UBE /. Suzsber PR Hureied






Fonr9
22257/

’©

—=
I N LnZi LS
— /4
pir 4
LTI uwn0)
s
|
L J

20728 W Dt//)

(rOUCTARTS  JILBM iy P ZIU gﬁ/ |







ient Pro) Now ot 1R-TL3T.Y Nicro workpoian Recort FRJz!A

ster Project: 6aI4d Task Cetail Page 1
n1ect: BISHS Cherckee Ctv, XS fun Jate: A7/35/33
te-wice work Plan — July 1533 M00S R E Qun Tize: [e:13::!

fs Cf: 36, 43

( Labor Hours / Expense [oilars ’
FROJECT — ESTIMATED —-
ME, F 1AM/ GRACE, DISC 70 DATE @7/88 28/238 @3/83 19/88 1(1/88 12/88 Q1-27 32-33 Q3-33 Q4-33 &¥CND AT COLETTD
HCUSS €csy

Galena Site - PRP Alternative Zvaluaticn ============szz=——=== I=====z=zaz == ==z== ===
ITNEINN CH P4 86 3 ] 4 3 b ) 3 3 J d ) 3 12 A
LCK WV CH P4 33 2 9 4 8 3 (. J 3 2 9 . 12 a2
RNIMAN R A CH P4 83 3 3 8 kK 3 Q d 4 3 3 3 3 o] 1141
Y3L CH P35 3 3 15 43 3 2 8 3 B d 3 [ <5 1137
CKELSON D F CH M I 3 3 i8 + 3 <] 3 4 J ¢ d 3 <5 9ss
NGz A L CH P2 &S ) d 3 16 ) 3 [ e ] d 9 3 id 273
T4 AURLICATIO CH T2 22 e ¢ 8 12 3 ] ) 3 2 3 9 3 12 173
RICS CHT2 %% 3 ] ) 8 e 8 ) 3 9 3 3 8 3 {13
KINAR CH P 63 ] ] 3 8 ) 3 2 3 3 3 a 3 ) 1i6
RD PROCZSSING CH O <3 ] 9 4 16 a () 8 3 ) @ 8 ) 3 161
rofessional Hours Total ) () 48 172 9 ) () 0 2 2 9 8 223 4636
ffice Hours Total 8 a 4 16 9 ) 2 . 3 ) ) ) 28 151
otal Hours ) 2 &2 1688 8 ) 8 2 8 (. 8 \ 249
otal Labor Cost (. 8 1893 3T 2 8 ) 3 3 8 ] 2 4797
udceted Prof. Hours )
ariance -22¢

Unrecorded

Cost ¢
DC Miscellare CH ) 8 100 409 () 9 ) 8 8 8 9 ) @ S8
DC Postage § CH [ 8 20 100 8 8 e ) 8 8 8 . . 308
DC Reprograph CH [ 8 25 ? 9 8 ] ? 2 9 (] 9 225
DC Telephore CH e @ =8 100 e ] ) e 8 ) 8 e . 158
RV fAir Transp CH 8 C ) ) 9 8 ] 8 ) ] 8 Q 828
RY Ground Tra CH 8 e 129 ) ) 8 8 8 ] ) 2 ) a 129
RV Miscellane CH 8 ) 10Q ) ) ) 2 2 9 2 ] Q 9 108
RV Meals & Lo CH ) 8 29 ) 8 ) (" ] ] ) 2 () d 328
UB HSI Modeli CH e 3 9 7ti0 ] [ ) ) 4 8 ) ) 2 7589
UB Lab Testwo CH 8 8 8137 1(Isas ) ) ) 2 . ) 2 Q ] 23800
tal Expense 8 @ 9872 2:°83 () ) a a 3 @ 3 2 ) 33875
nairecss CH 8 8008
ees 4 ] 3899
Total Cost 9 @ 13639 5% ] v 9 e ] 3 [ 8 3 43773
Bucget )
Variance -43779

Hours Cost
Task Total L] 49773

ternal Projects, Tasks, Milestones Incluced.






